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EDERAL FUNDING for civilian biodefense increased by $112 million in the President's FY2007 budget, for a total request of $5.24 billion (Table 1) . Excluding BioShield funds made available in FY2004 and FY2005, the FY2007 budget request continues a trend of incremental increases in civilian biodefense funding since FY2001 ( Figure 1 ). The President's FY2007 budget request includes funding increases for most of the agencies involved in biodefense, with the largest increase being allocated to the Department of Health and Human Services (HHS) for programs such as the Strategic National Stockpile (SNS), biodefense research, and countermeasure development. HHS is the chief recipient of the proposed federal biodefense monies, with 82% of the FY2007 proposed funds going to this agency ( Figure 2 ) and 73% of biodefense-related funds since FY2001 (Figure 3) . Funding increases also have been requested for the Department of Agriculture (USDA), the Environmental Protection Agency (EPA), and the Department of State. The most significant decrease in biodefense funding is proposed for the Department of Homeland Security (DHS), and a smaller budget cut is proposed for the National Science Foundation (NSF).
METHODS AND SOURCES
Tracking expenditures in civilian biodefense poses a number of challenges; some of these are inherent in tracking government expenditures in general, while other issues are specific to civilian biodefense. It was first necessary to determine what was actually spent as opposed to what was budgeted or appropriated. Typically, in a budget cycle, actual numbers are available for the prior year, with funding estimates available for the current year, and the President's budget request available for the upcoming year. In this article, unless otherwise noted, FY2001-FY2005 amounts are based on actual numbers, FY2006 amounts are estimated, and FY2007 numbers represent the President's budget request.
Finding accurate and up-to-date sources of information is another challenge. Departmental "Budget in Brief" documents were analyzed when available, but these reports often do not separate out civilian biodefense efforts, or they may include only partial information. Entire agency or departmental budgets also were examined, yet this was not always an effective method, as civilian biodefense expenditures could be contained within Clarence Lam and Crystal Franco are Analysts at the Center for Biosecurity of the University of Pittsburgh Medical Center, Baltimore, Maryland. Ari Schuler, MS, manages business development for Raydiance, Inc., Washington, DC. broader line items. Ultimately, when further information was deemed necessary, data were acquired by contacting the public affairs and budget offices of every agency listed in the report. This methodology was based on the principle that the numbers from the respective budget offices would be the most accurate and current, as these were the same numbers then assigned to the program offices responsible for executing programs within the agency.
It should be noted that budget line items are not necessarily indicative of size or location of programs. Many programs may be consolidated under one line item (such as DHS's Science & Technology), or a program may have many components (such as BioShield, which is administered by HHS with guidance from DHS). In other cases, work may be done by one department and reim- A challenge for this and the previous years' articles 1, 2 was to distinguish which items should be considered civilian biodefense and which should not. Here, civilian biodefense funding includes programs, research, and administrative costs that prevent or mitigate bioterrorism's effects on civilians. Federal budgets for programs intended for the general prevention and mitigation of weapons of mass destruction (WMD), such as "chemical, biological, radiological, and nuclear countermeasures" (e.g., some EPA detection items and BioShield), do not distinguish how much of the program is specifically targeted at civilian biodefense, so they were included in their entirety as a practical measure. Multiple application programs (e.g., HHS's Medical Reserve Corps or DHS's National Disaster Medical System) that provide a substantial benefit in responding to an incident of civilian bioterrorism were included in their entirety. Physical security upgrades and other infrastructure protection also were included, but it should be noted that these upgrades cover both laboratory and general security (such as office buildings). This overall methodology led to some overestimation of biodefense funding, because it is likely that some of those funds will be spent on non-biodefense programs.
Programs that are not specifically directed at bioterror agents (e.g., the National Institute of Health's nuclear/radiological medical countermeasures or pandemic flu programs) were not included. Also not included were programs that include a small, undefined biological component (such as many of the DHS Preparedness Directorate's "All Hazards" grants and training), as well as routine surveillance that does not focus specifically on civilian biodefense but may play a role in such detection (such as the Department of Agriculture's Food Safety and Inspection Service, which focuses on chemical contamination and natural microbial contamination).
The Department of Defense (DoD) has a large base of research in chemical and biological countermeasures for warfighter protection. However, because of the focus on the warfighter and not the civilian, these numbers were excluded from this article. Some products, such as protective gear and detectors, do not have civilian mass market applications, so these DoD programs are not defined as civilian biodefense in this article. Some DoD research has direct civilian benefit, but because the majority of these funds are primarily military in application, these lines were excluded from calculation of total DoD expenditures. Finally, there are two items of importance that should be noted in this year's update to earlier "Billions for Biodefense" articles. 1, 2 The first is the absence of DoD data for both FY2006 and FY2007 and the exclusion of DoD numbers from the overall civilian biodefense funding totals ( Table 1 ). The DoD figures were separated from the calculated totals in this edition of "Billions for Biodefense" for the following reasons:
• Officials in the DoD's Office of the Secretary had difficulty distinguishing between military and civilian biodefense programs within their own budget.
• The authors were unable to distinguish civilian biodefense programs from military biodefense using DoD Budget Justification materials. Biodefense" articles 1,2 could not be found in the FY2006 or FY2007 budget documents and could not be provided by DoD.
• It was unclear what percentage of funding was being directed to biodefense versus chemical defense.
The second major change was the documenting of additional DHS biodefense efforts that were not included in last year's article. We have revised the totals from last year's article, and DHS efforts from FY2001-FY2007 (including the President's budget request) total $6 billion from the data that is available.
CIVILIAN BIODEFENSE FUNDING BY FEDERAL AGENCY

Department of Health and Human Services
For FY2007, the President's budget for HHS requests an increase of $168 million, or about 3.95%, for a total of $4.253 billion. Most of the money requested for HHS is provided to programs and agencies within the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention (CDC) (Figure 4 ). Most of the HHS line item values, with a few exceptions, are comparable to their FY2006 amounts ( Table 2) .
The President has requested that NIH create a $160 million fund within the Office of the Director for a program devoted to the advanced development of biodefense countermeasures identified as likely targets for potential acquisition by Project BioShield. Funding for this program for FY2007 will be allocated as a subset of the Biodefense Research money request. Although $50 million was included within the National Institute of Allergy and Infectious Disease (NIAID) biodefense research base to fund similar activities in FY2006, it was not designated as a separate fund. This FY2007 advanced countermeasure development fund represents an increase of $110 million for such activities and is the largest increase in HHS biodefense-related funds for FY2007. 4 The Strategic National Stockpile is slated to receive a budget increase of $68 million, for a total of $593 million. Of this, $79 million will be used to continue funding a "Federal Mass Casualty Initiative" for the purchase of portable hospital treatment units that are expected to be used to expand hospital surge capacity in a mass casualty emergency such as a bioterrorist attack. This represents an increase of $29 million in FY2007 over the $50 million that was appropriated in FY2006.
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FIGURE 2. PROPOSED CIVILIAN BIODEFENSE FUNDING BY AGENCY, FY2007 (IN MILLIONS)
Finally, CDC has a proposed cut of $31 million, or about 23%, for its Biosurveillance Initiative, which is intended to strengthen surveillance, containment, and outbreak response measures. According to HHS budget documents, this reduction will be partially offset by FY2007 pandemic influenza emergency funds designated to support the Biosurveillance Initiative. 4 
Department of Homeland Security
For FY2007, the President's budget for DHS proposes a decrease of $180 million, or about 31%, for a total of $374.2 million (Table 3) . This sum represents an estimate of the total amount of biodefense funds requested for DHS, since precise figures for its BioSurveillance program could not be obtained.
The FY2007 budget decrease is primarily due to a onetime emergency supplemental in FY2006 providing additional funds to the National Disaster Medical System (NDMS) for deployment during the response to Hurricane Katrina. NDMS was originally appropriated $34 million for FY2006 6 but received $100 million in additional appropriations through an emergency supplemental, 7 The Office of the Chief Medical Officer was created in July 2005 to serve as the department's chief liaison to other federal agencies in coordinating overall efforts to prevent and respond to a biological terrorist attack. 8 Located within the newly restructured Preparedness Directorate, it is proposed to have a budget of $3 million.
The Metropolitan Medical Response System (MMRS), a program also within the Preparedness Directorate, is intended to augment and improve emergency preparedness systems in order to increase the effectiveness of first responders to a public health emergency. 9 It is not funded in the proposed FY2007 budget, resulting in a reduction of $30 million. The President's past FY2005 and FY2006 budget proposals also failed to request funding for MMRS after the program rated poorly in the Office of Management and Budget's annual program assessments. 10, 11 Congressional appropriators disapproved 12, 13 of the program's elimination by declaring it a "vital system" 12 and subsequently reinstated $30 million to MMRS for each fiscal year. This line item is the only funding stream being allocated directly toward construction and upkeep of BT-specific facilities. It is assumed that funding for upkeep of intramural NIH facilities used in BT-related research is encompassed in the NIH intramural research funding. In FY2004, an advanced appropriation of $5.6 billion was awarded to BioShield for use through FY2013, of which $890 million was made available in FY2004 and $2.5 billion was made available in FY2005. The remaining balance of $2.2 billion is to be made available beginning in FY2009. 16 As of FY2006, $2.3 billion of the $3.5 billion in total BioShield funds available prior to FY2009 remained unobligated. 17 Additionally, a number of line items that could not be tracked in previous "Billions for Biodefense" articles 1, 2 were updated for this version when data became available. Particular line items also were shifted when compared to previous articles to reflect the restructuring of DHS directorates after the department's second-stage review in October 2005.
Department of Agriculture
For FY2007, it is proposed that USDA receive a funding increase of about $69 million, or about 27%, for a total of $322 million. This represents an increase in program funding for the Food and Agriculture Defense Initiative of $127 million, or about 65%, when accounting for the completion of the BSL-3 facility in Ames, Iowa (Table 4) .
Most of the increases stem from an expansion of the department's food and agricultural monitoring and research activities. Within food defense, the Food Emergency Response Network (FERN) is a collaborative effort between the USDA's Food Safety and Inspection Service (FSIS) and HHS to operate a network of laboratories intended to detect and distinguish biological, chemical, and radiological agents in food. 18 FERN was provided a budget increase of $16 million, and the Agricultural Research Service (ARS) was provided an additional $14 million for Food Defense Research compared to FY2006. Overall, an increase of $30 million is proposed for the Food Defense component of the Food and Agriculture Defense Initiative.
The Animal and Plant Health Inspection Service is budgeted an increase of $43 million, or about 49%, to a total of $130 million for enhanced surveillance, and the ARS proposes an increase of $24 million for agricultural defense research. Funding for the completed Ames, Iowa, BSL-3 facility was eliminated, for a decrease of $58 million in FY2007. Overall, an increase of $39 mil- 
Environmental Protection Agency
The President's budget for the Environmental Protection Agency (EPA) is requesting an increase of $54.9 million, or about 43%, to a total of $184.04 million. The FY2007 budget allocates an additional $33.4 million to the Water Sentinel program, for a total of $54 million, and an increase of $21 million to EPA's Homeland Security research and preparedness response program, for a total of $97.6 million (Table 5 ). According to EPA budget documents, the Public Health Security and Bioterrorism Response and Preparedness Act of 2002 and Homeland Security Presidential Directives (HSPD 7 and 9) direct EPA to help the water sector develop and implement both protective measures against terrorism and comprehensive surveillance programs. 19 The increase in FY2007 biodefense funds will help support these programs.
State Department
For FY2007, the President is requesting an increase of $6.61 million, or about 9.3%, to a total of $77.68 million for the State Department's biodefense programs. The Worldwide Security Upgrades Chemical and Biological Program, responsible for increases of diplomatic personnel and facilities in the face of terrorism, is budgeted at $20.5 million for FY2007 (Table 6) . 20 In addition, The Nonproliferation of WMD Expertise (NWMDE) line item is provided $56.2 million for four programs: Science Centers, Bio-Chem Redirection, the BioIndustry Initiative, and Iraqi WMD Scientist Redirection. All of these focus on redirecting and engaging scientists from former bioweapons programs to "sustainable civilian scientific research."
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National Science Foundation
For FY2007, the President's budget for the National Science Foundation proposes a decrease of $4 million, or 20%, for a total of $25 million to fund its Ecology of Infectious Diseases and Microbial Genome Sequencing programs.
Funding for Sensor and Sensor Networks, established as a short-term program to bolster particular sensor research, is to be eliminated in FY2007. Total funding for Microbial Genome Sequencing will decrease to $15 million after a reduction of $2 million formerly funded by the Computer, Information Science, and Engineering (CISE) Directorate (Table 7) .
Department of Defense
For the president's FY2007 budget request, the authors were able to find numbers for the line items of Civil Support Teams, Cooperative Threat Reduction: Biological Weapons Proliferation Prevention, and Chemical and Biological Defense. The Civil Support Teams, which are jointly funded by DoD and state national guard units and provide detection capabilities for local authorities during WMD events, are not funded in the FY2007 budget according to DoD documents. 22 The Cooperative Threat Reduction (CTR) Program was established with the intention of preventing the proliferation of WMD and related materials, technologies, and expertise from states of the former Soviet Union. Biological Weapons (BW) Proliferation Prevention, a program within CTR, is divided into three initiatives: elimination of former Soviet bioweapons production infrastructure; biosecurity and biosafety upgrades and increased biological threat agent detection and response; and cooperative biological research with former Soviet bioweapons scientists. The CTR BW Proliferation Prevention Program's proposed budget request is $68.4 million in FY2007 (Table 8) . 3 The authors also updated program funding levels for previous years, which were unavailable for past "Billions for Biodefense" articles.
1,2
The Chemical and Biological Defense program was not included in the DoD biodefense budget calculation because it includes many items that are not applicable to civilian biodefense. DoD could not provide numbers for other biodefense-related programs, and thus these numbers have not been included.
The budget numbers for DoD were not counted in this article's overall total for civilian biodefense funds due to the absence of complete and clear data from the agency. Some of the data related to DoD biodefense funding was inaccessible, and the authors often were unable to discern which funds were allocated specifically for civilian biodefense efforts. DoD allocates a large sum of money toward Chemical and Biological Defense, but it is unclear what percentage of that goes toward biological versus chemical defense, what percentage is spent on laboratory research that will lead to civilian countermeasures, and what percentage is military equipment development (sensors, vehicles, etc.) that will not be deployed for civilian use. As such, the authors have chosen to make the DoD data available but have excluded it from the overall total.
CONCLUSION
The President's proposed FY2007 budget requests an increase of $112 million over the FY2006 civilian biode- Exact numbers were unavailable due to inability of the DoD press office to provide information and a lack of clear and complete published information.
b This number was not included in the calculations because it includes many items that are not applicable to civilian biodefense, such as detectors, protective gear, vehicles, etc. It is listed as a reference for those interested.
Sources: Office of the Secretary Media Public Affairs, Department of Defense; Congressional Budget Office; AAAS Report on FY2007 Research and Development in DoD; DoD RDT&E Defense-Wide Budget http://www. dod.mil/comptroller/defbudget/fy2007/budget_justification/pdfs/rdtande/Vol_4_CBDP/CBDP_RDTE_DW.pdf;pg. 178; DoD Offices of the Secretary of Defense Budget Justifications FY2003-FY2007 http://www.dod.mil/comptroller/ defbudgetr/fy2007/budget_justification/pdfs/operation/O_and_M(CO)_Volume_I_PB_2007.pdf;pg.759 fense funding total and continues a general trend of incremental increases in funding since FY2001, excluding consideration of BioShield funds. About 88% of the proposed FY2007 funding is budgeted for agencies and programs within HHS and DHS, a figure similar to that of FY2006. While most departments and agencies are budgeted an increase in biodefense funds, the President is proposing that DHS and the National Science Foundation have civilian biodefense funding cuts for FY2007. DHS would experience the largest budget reduction compared to FY2006, mainly due to emergency funds provided to the department for its response to Hurricane Katrina that would not be present in FY2007. HHS would have the largest increase in biodefense funding, primarily for programs relating to the Strategic National Stockpile and for the support of advanced development of biological countermeasures by NIH. The President is requesting that two other agencies receive significant increases in their FY2007 budgets: USDA would receive an additional $127 million for its Food and Agriculture Defense Initiative, when excluding consideration of prior funds provided for the completion of the Ames, Iowa BSL-3 facility; and EPA would receive an additional amount of $54 million for its Water Sentinel and Homeland Security preparedness and response programs. As of FY2006, a total of $1.1 billion has been spent on Project BioShield.
